Abdominal distension is a common clinical presentation in neonates admitted to neonatal intensive care units (NICUs), especially preterm infants. The underlying causes are multiple and range from simple transient etiologies to life-threatening events with significant morbidities. Neonatal sepsis is the most common diagnosis encountered; however, other differential diagnoses should be thought. Premature neonates are particularly susceptible to abdominal distension because of gut immaturity, relative immune deficiency and frequent exposure to invasive procedures. Herein, we report a preterm infant who developed abdominal distension and hepatomegaly on day 4 of life. This was associated with progressively rising C-reactive protein (CRP) levels and normal abdominal X-ray. Bed side abdominal ultrasonography revealed the diagnosis.
Introduction
Abdominal distension with hepatomegaly in preterm infants is a challenging clinical scenario with quite large number of differential diagnoses. However, systematic approach including proper history taking, physical examination and basic laboratory and radiological studies would potentially narrow the diagnostic list. Most of these infants are sick, receiving ventilation support and having indwelled central catheters and hence, infectious etiologies are of primary concern. Other differential diagnoses including inborn errors of metabolism, congenital infections, hepatic infiltration and biliary tract obstruction should be considered and high index of suspicion is required for timely diagnosis. This report emphasizes the significant role of bed side ultrasonography as a quick and invaluable diagnostic modality when utilized by a trained neonatologist in cases of abdominal distension.
Case Report
A preterm male infant was born at an estimated 29 + 3/7 weeks' gestation via normal vaginal delivery to a 30-year-old gravida 3, para 2+0 woman. She had positive history of leaking for 5 days prior to delivery. Her urine, high vaginal swab cultures and serologies were negative.
The infant's birth weight was 1,420 g and Apgar scores are 8 and 9 at 1 and 5 min, respectively. On examination, he was active, well perfused, and systemic examination revealed normal cardiovascular findings, no neurologic focal deficits and unremarkable abdominal examination. Vital signs showed temperature of 37 °C, respiratory rate of 45 -55 breaths per minute, heart rate of 130 -150 beats per minute, oxygen saturation of 95-99% and blood pressure of 60/40 mm Hg on right hand by cuff method.
He was supported by nasal continuous positive air way pressure (nCPAP) of 6 cm H 2 O, and total parenteral nutrition (TPN) was initiated via umbilical venous catheter (UVC). X-ray of chest and abdomen was essentially normal (Fig. 1.) Complete blood count (CBC) was normal, and blood culture after admission showed negative results after receiving a 48-h course of ampicillin and gentamycin. On day 2 after birth, C-reactive protein (CRP) was 7.1 mg/L (normal < 5 mg/L) and antibiotics were continued. On day 4, the infant had mild abdominal distension, but he was active, well perfused and tolerating breast milk feeds 40 mL/kg/day. Abdominal examination revealed hepatomegaly 3 cm below right costal margin but no splenomegaly or ascites. Blood gases, urea, electrolytes, creatinine and liver function tests were normal (Table 1) , but the repeated CRP increased to 22 mg/L, then to 41.5 mg/L. Antibiotics were changed at this stage to cloxacillin and ceftazidime and fresh frozen plasma was given in view of deranged coagulation profile. Baby was kept nil per os, and abdominal ultrasound was done by the attending neonatologist (Supplementary video 1, www.theijcp.org and Fig. 2) . A multiloculated fluid collection with hyperechoic rim was seen in the right lobe of the liver measuring 4.1 × 3.2 cm. Mild hepatomegaly was observed but no ascites, and no obvious intra-or extrahepatic biliary radicle dilation was seen. Doppler study reported no significant vascularity within the focal lesion in liver. The adjacent hepatic and portal vein demonstrated normal color flow. X-ray of abdomen done at that time showed abnormally displaced umbilical venous catheter (UVC) below the diaphragm (Fig. 3) . UVC was removed and replaced by a peripherally inserted central catheter (PICC). The differential diagnosis at this stage is for neonatal hepatic lesion with hypoechoic multiseptated center and hyperechoic rim and includes hemato- Preterm Infant With Abdominal Distension Int J Clin Pediatr. 2019;000(000):000-000 ma secondary to birth trauma, hemangio-endothelioma, hepatic abscesses and hepatic necrosis due to UVC extravasation.
Diagnosis
Although uncommon in neonates, hepatic erosion by UVC extravasation of TPN is the most likely etiology in our patient. This is based on the presentation of a preterm infant with hyperalimentation via indwelling UVC that is followed by hepatomegaly with rising CRP. There is no history of traumatic labor to explain hematoma and the infant was hemodynamically stable with no drop-in hemoglobin. Furthermore, ultrasound findings are not suggestive of hepatic abscesses nor hepatic hemangioendothelioma. Hepatic abscess in neonates is a serious diagnostic challenge and usually presents as multiple abscesses with a fulminant septic course and poor outcome [1] . Pediatric surgeon and pediatric gastroenterologist reviewed the case and advised for conservative approach, continuing antibiotics, and gradually resuming enteral feeding. Feeds were tolerated and advanced uneventfully reaching full enteral intake at the age of 20 days. He received a 2-week course of antibiotics and discharged at the age of 45 days weighing 2.1 kg. The repeated serial abdominal ultrasound examinations revealed complete resolution of the cystic lesion, Alshafei et al Int J Clin Pediatr. 2019;000(000):000-000 normal portal vein and no residual damage or complications (Fig. 4a-e) . Serial liver function tests (LFTs) were normal and CRP levels were declining gradually as well. Sequential laboratory findings are summarized in Table 1 . On follow-up at the age of 6 months, he was clinically well and achieving normal developmental milestones for age.
Discussion
In the patient described here, abdominal distension was the presenting sign of an under recognized clinical complication of UVC malposition. Although UVC was correctly inserted on admission and position was verified by radiology, yet significant TPN extravasation in hepatic parenchyma occurred on day 4. The onset of diagnosis in our patient was earlier than many reported cases of UVC extravasation that manifested usually beyond the first week of life [2] [3] [4] [5] . The prompt diagnosis was augmented by the bed side ultrasonography as a simple noninvasive diagnostic tool that can be operated easily in NICU. UVC placement is an invaluable procedure for parenteral nutrition and drug administration in sick neonates admitted to NICU [6] . Unfortunately, these catheters are associated with increased risk of short-and long-term complications including infection, hemorrhage, thrombo-embolic formation, catheter migration, cardiac arrhythmias and pleural and pericardial effusion.
Although neonatal sepsis is the commonest diagnosis to consider in a preterm infant with abdominal distension, indwelling venous catheter, positive history of premature rupture of membranes and rising inflammatory markers, yet other differential diagnoses should be considered. These include necrotizing enterocolitis (NEC), congenital infections, inborn errors of metabolism, hepatic tumors, biliary tract obstruction and congestive heart failure. Hepatic infiltration by UVC extravasation is a serious and uncommon condition that should be suspected as a potential complication of malpositioned UVC. Ideally, the tip 
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Int J Clin Pediatr. 2019;000(000):000-000 of the UVC should lie at the junction of the inferior vena cava (IVC) and the right atrium or just above the diaphragm at the level of T7-T9 [7] . UVC can be easily misplaced from a previously normal position if not fixed well and meticulously observed. The rate of UVC malposition varies greatly and ranges from 20% to 37% [8] . Complications of malpositioned UVC are uncommon in neonates and include hepatic necrosis, collection, laceration and abscess formation [9, 10] . Significant extravasation of hypertonic solutions, TPN, or blood products may inadvertently leak into the hepatic parenchyma and cause significant hepatic injury. TPN is alkaline in nature and accidental leak may cause chemical irritation or parenchymal compression with significant hepatic necrosis if not promptly recognized. Typically, patients develop clinical deterioration with hypotension, shock, pallor, abdominal distension and ascites. However, symptoms can be subtle, and a high index of suspicion is necessary for timely recognition and prevention of lifethreating complications [11] . Treatment of UVC extravasation is mainly supportive; however, surgical intervention may be necessary in some cases including paracentesis, peritoneal drain (Penrose) insertion or laparotomy. Prognosis is generally good with complete recovery of uncomplicated cases if the condition is promptly recognized and treated [12] .
Conclusions
High index of suspicion is required to recognize early extravasation in an infant who is on TPN via UVC and then develops clinical deterioration including abdominal distension.
After catheterization, the position of UVC should be verified by X-ray or preferably by ultrasound. Meticulous observation and monitoring to avoid displacement are paramount and immediate removal of UVC is crucial if found to be malpositioned on radiography [13, 14] .
Inflammatory markers including CRP are not always indications for sepsis, therefore, other diagnoses should be thought.
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